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36 (Am ended> A — **—-*— — h0S ' 




tocotrienols. 



. . . rl „j m 39 wherein said plant cell is 
a a\ The method according to Claim wuci 



obtained from a plant selected from the 
^ wheat, leek, canola, cotton, and tomato 



REMARKS 



m accompanying response to .he None, App identif ,ca,ion number and to 

— ' ^ ,n - fig-, seo,e»c« listtng, an, the *~ 

specification (e.g. at page 32, lines 24), , , , , 1 L12, 16, 18, 26, 30-31, 35-36, 

specification (e.g. a. page 32, 42 ^ . 

No ne» ntatte, enters b, these amendm ents. The pp. c P ^ 

T „e present!, pending <**» -<-"- » ta "™ ,„ issue . ^ 
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„t a ark Office is hereby authorized to charge any fee deficiency, 
The U.S. Patent and Trademark Office h referencing matter num ber 

or credit any overpayment, to our Deposit Account No. 50 

16515.054. 

Respectfully submitted, 



David R. Marsh (Reg. No^ 41 408) 
JuneE. Cohan (Reg. No. 43,471) 



ARNOLD & PORTER 
555 12 th Street, N.W. 
Washington, D.C. 20004 
202.942.5000 telephone 
202.942.5999 facsimile 
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Marked-Up Specification 

Page 4, lines 4-5: 

mmm vn ^e] performed using ClustalW. 
Page 4, lines 25-26: 

Page 4, lines 27-29: 

nf the ATPT2 (SEOJDNQlI), ATPT3 (SEQ. 
Figure 22 provides an amino ac.d sequence of the ATPT2 U^_- 

T ^ ^ atpts fSEO IDNOj_12), and ATPT12 lorsy_Lt! 

mmiM , ATPT4 (SEOIDNQ^. Aim ^ ^ ^gg^^ 

prot em sequences from «^*^^^,„ C,^™ 
m S111899 (SEOiaNQ^, slr0056 tSEQiDNQ^l, an 
amino acid sequences from Synechocystis. 



Page 5, lines 19-20: 

Figure 31 is a sequence alignment of the Arabidopsis 
the sequence of the public database (SEQ ID NO: 112). 



homologue(SEQiDNO:H3)with 



Page 5, line 25-26: 
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c r nn r<jpn m NO- 39), slrl737 Arabidopsis 
Figure 35 is a sequence alignment of slr!737 (SEQJDN039J, 

homologue (SEQJDNOliO) and the Arabidopsis chalcone isomerase 

Page 30, lines 6-8: 

T* se^ce e„co*» g ATPT2 ptenylt— fiBOID^ 
sense orientation into pCGNS«0 to produce tHe ptant tr— ton const™, pCGMOSOO 
(Figure 2). The ATPT2 sequence 



is under control of the 35S promoter. 



Page 30, lines 9-11: 

rwn TD NO- n was also cloned in the antisense orientation into 
The ATPT2 sequence (SFO ID NU. 1 1 was. <u 

* rrwi nsm fFieure 3"). This construct provides for the 
the construct pCGN8641 to create P CGN10801 (figure 3). 

antisense expression of the ATPT2 sequence from the napin promoter. 
Page 30, lines 12-13: 

nrP fSFO ID NO JQ was also cloned in the sense orientation 
The ATPT2 coding sequence ( SFO 1U NU. U 
into the vector P CGN8643 to create the plant transformation construct P CGN10822. 

Page 30, lines 14-15: 

The ATPT2 codin g sentence (SiaffiN^ - -» '» «" ""^,^3 
orison ,»to the vector P CGNS644 ,0 create the p,an. transfo— — pCGN ,0803 

(Figure 4). 

Page 30, line 16 - page 31 line 19: 

KVCi ID NO- 51 was cloned into the vector P CGN864 to 
The ATPT4 coding sequence {SH ) 1U tNU. 3 J wtla 

• t rt nCGN 10806 (Figure 5). The ATPT2 coding sequence 

create the plant transformation construct P CGN10806 (figure ; 
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♦ TnnoTA™ vector from Invitrogen, to create the 

^ ™ - * ^ XbbqJJ coding sequence was Coned in .he sense 
orientation into the vector pCGNS640 to cr 

(Fig „re 8). The ATPT3 ®mM ""fo^on cons,™, pGGN.0810 
ori enta.,on into the vector PCGN864! to create the — ^ 
(Figure9 , TheATPTSSIOIT^— ~ 

, 0 „«a,e the plan, transformation —™ ' ^ J, * ^ ptat ^formation 
a coding sconce « Coned into « Moing seance was Coned 

e„„ sm c,pCGN>08> 2 (F.gure The AT <^^ mctpCON10 8,3 ^" ^ 
,„,o the vector pCGN8640 to create the plant tan ^ ^ ^ 

The ATPT4 SES jr^»^^™ eW ; d0n f 3 m ; he ^ 
,„e plan, transformation construct pCGN10814 Ogure . 

construe, P CGN>0815 (F.gur. .4). The A ^formation construe, 

PCGN10816 (F.gure 15). p rN o643^olreatetne plant transformation construct 

p C GN10819 (Figure IT). ThcATPT12 S^ 1 —^ GN10824 (Figure 18). The 

pCGN10826 (Figure 20). 



Page 32, lines 5-7: 
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Aadi.iona, BLAST searches were performed using .he ATPT2 serene. 



li, a sequence in the class of aromatic pren 



yltransferases. ESTs, and in some cases, full-length 



coding regions, were 



identified in proprietary DNA libranes. 



Page 32, lines 17-24: 

, . thpF rnli u biA (senbank accession 1790473) 

frames (ORFs, in the SynCocys,,, eenome .ha. were p ten VP ^ 
(mo ,a.eaas»b,A(4-hya^^ 

. g4 (ehiorophy,, synthase 33 su ^^^^ (annotated as . hy.o.he,,,, 

(menaquinone biosynthesis protein, SEQ ID NU.^_L, 
protein of unknown function (SEQ ID NO:[36] 37} ). 



Page 36, lines 20-22: 

fh, ,h. Sv„« too*/* taockouts^rl 736 f SEQ IP 
The amino acid — /"^^^ 

rcpn m NO* 35") are compared using Clustaiw, anu <u F 

f^Lies, pereen, -anty, an- .he perce, 6 ap. The ah^.n. o f .he 

sequences is provided in Figure 21. 

Page 37, lines 2-5: 

acid se q ue„ce compass - -* ^ 

pre nyltransferase sequences^ISEQ^ ^^^^ 

"^""^T^EmD^^ 

sequences ^^^^ 

slrOPiejSEQJDJ^Q^^^^ 
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alignment of the sequences is provided in Figure 22. 
Page 48, lines 11-15: 

within the public database sequence [is] at 12080, while me p 
being at 11609. 

Page 48, line 24 -page 49, line 3: 

. 11777 U SFO ID xx)l (g^OTDNO: 110) comprises 488 

rCT ea, S « , Mentity) wilh the of respire 

reveals limited sequence identity (i^LJ /o sequent 

- *. — *-* - — — : s t 

„ thnt likelv involves general acid catalysis mechanism, 
[orf] ORE is an enzyme that likely involves B 

Page 49, line 10 - line 19: 

— « U ef^^ 
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791 „ haa been a—— M *~ <*> ^ ^ ,„ 

,he genera, ac.d during cycliza.ion (G»b«nK MOW «^ „ , ysine 

slr ,737 fiEOJMfiJS, ™° to *" 37 ^"" , "'""' S,S hOm0l ° 8 
(K), which is an excellent ca.aly.ic residue as general «L 
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Marked-up Claims 



2 (Amended) [An) Tte isolated nucl.io acid sequence according to Cl.ta 1 , 

herein s a.—» 

to tocopherol. 

3 (Amended) [An] The delated nucleic acid sequence according to Claim 1, 

wherein saidtocophero^^ 
geranylgeranylplastoquinol to tocotrienol. 

5 tended, [An] The isolated DNA sequence according to Claim 
e^oiic ce„ source is seiec.ed from the group consisting of — ■ — 

and plant cells. 

n rrf riaim 5 wherein said tocopherol 

6. (Amended) The DNA [encoding] sequence of Claim 5^ 

cyclase [protein] is from Arabidopsis. 

7 (Amended) The DNA [encoding] sequence of Claim 6. wherein said tocopherol 
cyclase [protein] is encoded by a r^l^ sequence of SEQ ID NO: 109. 

8 (Amended) The DNA [encoding] sequence of Claim 7. wherem said tocopherol 
cyclase [protein] has an amino acid sequence of SEQ ID NO: 1 10. 

9 (Amended) The DNA [encoding] sequence ofClaim 4. wherein said tocopherol 
cyclase [protein] is from a source selected from the group consisting of Ara^sis, soybean, 
corn, rice, wheat, leek ^ canola, [, leek,] cotton, and tomato. 

n ^ende^TheDNAtencodinglsequenceofClaimlO^whereinsaid 
tocopherol cy«^^ 
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12. (Amended) The DNA [encoding] sequence of Claim 10^ wherein said 
tocopherol cyclase [protein] has an amino acid sequence of SEQ ID NO: 39. 

16 (Amended) A nucleic acid construct according to Claim 15, wherein said nucleic 
acid sequence encoding tocopherol cyclase is obtained from a source selected from the group 
consisting oiAratidopsis, soybean, corn, rice, wheat, leek . canola, [, leek,] cotton, and tomato. 



18. 



(Amended) A plant cell comprising the construct of Claim 13. 



26 (Amended) A method for the alteration of the isopren 01 d content in a host cell, 
said method comprising [;] transforming said host cell with a construct comprising as operably 
linked components, a transcriptional initiation region functional in a host cell, a nuclei acul 
sequence encoding tocopherol cyclase, and a transcriptional termination region, 

wherein said isoprenoid compound is selected from the group consisting of tocopherols 
and tocotrienols . 

30 (Amended) The method according to Claim 29, wherein said plant cell is 
obtained from a plant selected from the group conning of Arabidopsis, soybean, corn, rice, 
wheat, leek ^ canola, [, leek,] cotton, and tomato. 

3 1 (Amended) A method for producing an isoprenoid compound of interest in a host 
cell, said method comprising obtaining a transformed host cell, said host cell having and 

expressing in its genome: 

a construct having a DNA sequence encoding a tocopherol cyclase operably linked to a 

transcriptional initiation region functional in a host cell, 

wherein said isoprenoid compound is selected from the group «ting of tocopherols 

and tocotrienols. 

35 (Amended) The method according to Claim 34, wherein said plant cell is 
obtained from a plant selected from the group consisting [wherein said compound selected from 



Docket No. 16515.054 
Serial No. 09/688,069 
Page 19 



the group] oiArabidopsis, soybean, corn, rice, wheat, leek . canola, [, leek,] cotton, and 



tomato. 



36. (Amended) A method for increasing the biosynthetic flux in a host cell toward 
production of an isoprenoid compound, said method comprising, 

transforming said host cell with a construct comprising as operably linked components, a 
transcriptional initiation region functional in a host cell, a DNA encoding a tocopherol cyclase, 
and a transcriptional termination region, 

wherein said isoprenoid compound is selected from the group of tocopherols and 

tocotrienols [,]. 

40 (Amended) The method according to Claim 39, wherein said plant cell is 
obtained from a plant selected from the group consisting oj Arabics is, soybean, corn, nee, 
wheat, leek ^ canola, [, leek,] cotton, and tomato. 



